TIMP-1 promotes hypermigration of Toxoplasma-infected primary dendritic cells via CD63-ITGB1-FAK signaling.
Tissue inhibitor of metalloproteinases-1 (TIMP-1) exerts pleiotropic effects on cells including conferring metastatic properties to cancer cells. As for metastatic cells, recent paradigms of leukocyte migration attribute important roles to the amoeboid migration mode of dendritic cells (DCs) for rapid locomotion in tissues. However, the role of TIMP-1 in immune cell migration and in the context of infection has not been addressed. We report that, upon challenge with the obligate intracellular parasite Toxoplasma gondii, primary DCs secrete TIMP-1 with implications for their migratory properties. Using a short hairpin RNA (shRNA) gene silencing approach, we demonstrate that secreted TIMP-1 and its ligand CD63 are required for the onset of hypermotility in DCs challenged with T. gondii Further, gene silencing and antibody blockade of the β1-integrin CD29 (ITGB1) inhibited DC hypermotility, indicating that signal transduction occurred via ITGB1. Finally, gene silencing of the ITGB1-associated focal adhesion kinase (FAK, also known as PTK2), as well as pharmacological antagonism of FAK and associated kinases SRC and PI3K, abrogated hypermotility. The present study identifies a TIMP-1-CD63-ITGB1-FAK signaling axis in primary DCs, which T. gondii hijacks to drive high-speed amoeboid migration of the vehicle cells that facilitate its systemic dissemination.